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DETAILED ACTION 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-4, 10-17, 22-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cherry et al (3,795,106) in view of Calabro et al (6,148,610). Cherry 
et al teach a system for passively controlling pressure oscillations of hydrodynamic origin 
(col. 2, lines 1+) in a solid propellant thruster comprising a body containing a charge of 
solid propellant 18, the system comprising at least one insert 24 disposed in said thruster 
body transversely relative to a combustion gas flow channel formed in the solid 
propellant charge, said insert including a single opening 26 in order to prevent turbulent 
modes from forming in the thruster. Cherry et al also teach: 

"Through the use of baffles in combination with a segmented cartridge-loaded grain 
design, barriers between the segmented grains are provided, thus the baffles serve to 
basically provide a physical flow obstruction which is oriented perpendicular to the 
longitudinal axis of the motor, with provision for throughflow of combustion products. 
The through-flow provision is an aperture in the baffle to allow the gases to pass 
therethrough. The baffles accomplish their function by altering the fundamental acoustic 
characteristics of the motor chamber, encompassing, in effect, the acoustic and 
combustion fields. The baffle may be of a disc configuration with simply a hole in the 
center, or of such other design as necessary to adapt to a given grain perforation shape. 
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For example, the grain may be star-shaped in the center, thus, the aperture in the center 
of the baffle could be star-shaped to suit the star-grain of the segmented cartridge- 
loaded grain design. The baffles may be fabricated from many heat resisting materials, 
for example, various phenolic composites could be used including asbestos, silica, 
carbon, and graphite (not usually used with phenolic) and could be of composite 
construction ,i.e., metal reinforced phenolic composites, etc. The selection of the material 
for the baffles would depend on the flow conditions (pressure, temperature, and duration) 
of a particular application." (col. 2, lines 16*43). 

It is clear that the opening of Cherry et al may be circular or of other design or star 
shaped. Calabro et al teach making the propellant charge profile of different shapes 
depending on its location (see Figures 4A - 4D) and including non-axisymmetric shapes 
including star shaped and crenellations (see Figures 4A - 4D) to see the change in the 
shape along its profile, which reduces the pressure and thrust oscillations (col. 2, lines 
25+). It would have been obvious to one of ordinary skill in the art to make the insert of 
different shape than the gas flow channel to control the pressure and thrust oscillations. 
The function of "so as to generate a three-dimensional effect on the flow in order to 
prevent axisymmetric turbulent modes from forming in the thruster" is an inherent result 
of the non-axisymmetric aperture. The non-axisymmetric opening of the insert is present 
in the flow channel throughout the duration of the combustion of the solid propellant 
charge; said non-axisymmetric opening of the insert appears in the flow channel from a 
predetermined instant (the beginning) of the combustion of the solid propellant charge. 
Plural propellant blocks are used but making the propellant blocks and insert integral or a 
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single block, is as an obvious matter of making them integral. It would have been 
obvious to one of ordinary skill in the art to make the propellant and insert integral or a 
single block as an obvious matter of making integral, in order to reduce parts. As for the 
propellant blocks being inhibited, this is well known in the art as taught by GB 1605168 
(page 1, lines 62+). It would have been obvious to one of ordinary skill in the art to use 
an inhibited coated block in order to prevent combustion until desired. As for making the 
insert rigidimer composite, this is a material well known in rockets and would have been 
obvious to employ as a well known type of material used in the art. 
3. Claims 1, 4, 10-15, 17, 22-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stark (3,423,943) in view of Calabro et al (6,148,610). Stark teaches a 
solid propellant thruster comprising a body containing a charge of solid propellant 18, the 
system comprising at least one insert 26 disposed in said thruster body transversely 
relative to a combustion gas flow channel formed in the solid propellant charge, said 
insert including a single opening 28. Stark does not teach the single opening is of 
different shape than the flow channel, but he does show that the turbulence (eddies 
around each insert 26) is non axisymmetric and 3D, such a configuration inherently 
reduces the noise. Stark does not teach the single opening in the insert is of different 
shape than the flow channel. Note that Stark's insert 28 is a propellant as well. Calabro 
et al teach making the propellant charge profile of different shapes depending on its 
location (see Figures 4A - 4D) and including non-axisymmetric shapes including star 
shaped and crenellations (see Figures 4A - 4D) to see the change in the shape along its 
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profile, which reduces the pressure and thrust oscillations (col. 2, lines 25+). It would 
have been obvious to one of ordinary skill in the art to make the insert of different shape 
than the gas flow channel to control the pressure and thrust oscillations. Said non- 
axisymmetric opening of the insert appears in the flow channel from a predetermined 
instant (the beginning) of the combustion of the solid propellant charge. Plural propellant 
blocks are used but making the propellant blocks and insert integral or a single block, is 
as an obvious matter of making them integral. It would have been obvious to one of 
ordinary skill in the art to make the propellant and insert integral or a single block as an 
obvious matter of making integral, in order to reduce parts. As for the propellant blocks 
being inhibited, this is well known in the art as taught by GB 1605 168 (page 1, lines 
62+). It would have been obvious to one of ordinary skill in the art to use an inhibited 
coated block in order to prevent combustion until desired. As for making the insert 
rigidimer composite, this is a material well known in rockets and would have been 
obvious to employ as a well known type of material used in the art. 

Allowable Subject Matter 
4. Claims 5-9, 18-21 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 

The fax numbers for the organization where this application is assigned are 

703-872-9306 for Regular faxes and 703-872-9306 for After Final faxes. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler, can be reached on 571-272-4834. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist of Technology Center 3700, whose 
telephone number is 703-308-0861. General inquiries can also be directed to the Patents 
Assistance Center whose telephone number is 800-786-9199. Furthermore, a variety of 
online resources are available at http ://w w w.uspto . go v/main/patcnts.htm 



Ted Kim 

Primary Examiner 
March 7, 2005 
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